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NOTES:

1. MODELLED RESERVOIR OUTFLOW CONCENTRATIONS PROVIDED BY EBA.

2. BASELINE CONCENTRATIONS BASED ON MASS BALANCE.

3. THE CUTOFF BASELINE PEAK ON JUNE 12, 2001 IS EQUIVALENT TO 3,089 mg/L.

MOBERLY RIVERS.
5. RESULTS BASED ON THE MODELLING PERIOD 2000 — 2009.
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4. TRIBUTARIES INCLUDED IN BASELINE FLOWS ARE LYNX, FARRELL, AND CACHE CREEKS AND HALFWAY AND
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Figure 11.8.14
Daily suspended sediment concentrations —
Site C Dam, baseline and operations
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1. MODELLED RESERVOIR OUTFLOW LOADS PROVIDED BY EBA.
2. BASELINE LOADS BASED ON MASS BALANCE.

3. TRIBUTARIES INCLUDED IN BASELINE FLOWS ARE LYNX, FARRELL, AND CACHE CREEKS AND HALFWAY AND
MOBERLY RIVERS.

4. RESULTS BASED ON THE MODELLING PERIOD 2000 — 2009.
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Figure 11.8.15
Annual sediment concentration duration —
Site C dam, baseline and operations
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1. MODELLED RESERVOIR OUTFLOW LOADS PROVIDED BY EBA.
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3. TRIBUTARIES INCLUDED IN BASELINE FLOWS ARE LYNX, FARRELL, AND CACHE CREEKS AND HALFWAY
AND MOBERLY RIVERS.

4. RESULTS BASED ON THE MODELLING PERIOD 2000 — 2009.
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Figure 11.8.16
Seasonal sediment concentration duration —
Site C dam, baseline and operations
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1. RIVER CHAINAGE IS REFERENCED FROM W.A.C. BENNETT DAM.

2. SITE C DAM WOULD BE LOCATED AT RIVER CHAINAGE 105.5 KM.

3. FINAL BED ELEVATION CHANGE IS SHOWN AT THE END OF 365 DAYS OF FLOW EQUAL TO 5,000 m?/s,
PRECEDED BY 10 DAYS OF SPIN UP AT 3,000 m%s. THIS IS AN EXTREME FLOW SCENARIO.

4. THE MEYER PETER MULLER FORMULA WAS USED TO COMPUTE BEDLOAD SEDIMENT TRANSPORT.
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Figure 11.8.17
Bed elevation change below Site C dam —
extreme high flow scenario
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Figure 11.9.1 Harris - Hutchinson regression
model results for Slte C bull trout
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Figure 11.9.2 lllustration of mercury dynamics
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Figure 11.9.3 RESMERC calibration to
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Figure 11.9.4 RESMERC predictions for Hg in
water, sediment and fish
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Site C construction and operation (e.g. flooding, clearing, debris; dam design;
magnitude & frequency of fluctuation)

NOTES:

1. CONCEPTUAL MODEL OF IMPACT PATHWAYS BY WHICH SITE C CONSTRUCTION AND OPERATION CAN BG hudrﬂ HH
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RIVER.
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APPENDIX P AQUATIC PRODUCTIVITY REPORTS: PART 3 FUTURE CONDITIONS IN THE PEACE RIVER , FIGURE

1-1.

Figure 12.2 Conceptual model of impact
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5. Wildlife Data acquired from Keystone Wildlife Research Ltd, 2012.
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5. Wildlife Data acquired from Keystone Wildlife Research Ltd, 2012.
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Figure 11.4.15 Site C reservoir levels
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Figure 11.4.16 Flow duration curves at outlet
of Peace Canyon Dam (with and without the
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Figure 11.4.17 Flow duration curves at outlet
of Site C dam (with and without the Project)
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Figure 11.7.2

Baseline thermal regime in the Peace River
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Figure 11.7.3
Baseline Peace River ice front observations
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Figure 11.7.7 Predicted ice cover and
thickness in the Site C reservoir
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Figure 11.7.9 Observed and predicted ice
fronts in the Peace River, 2002-2003
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Figure 11.7.10 Observed and predicted ice fronts in
the Peace River, 1996-1997 with climate change
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Figure 11.7.11 Observed and predicted ice fronts in
the Peace River, 2002-2003 with climate change
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Figure 11.8.4
Peace River suspended sediment inflows —
Peace Canyon Dam to Peace Point
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Figure 11.8.5
Annual sediment concentration duration —
reservoir study area, baseline
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5. RESULTS BASED ON THE MODELLING PERIOD 2000 — 2009.
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Figure 11.8.6
Seasonal sediment concentration duration —
reservoir study area, baseline
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3. This figure is produced at a nominal scale of 1:20,000

for 11x17 (tabloid) paper. Actual scale may differ
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4. Critical Shear Stress calculated from Shield's function assuming ©=0.045
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5. Shear stress data provided by Site C Integrated Engineering team

from 2D Hydrodynamic Model results (River 2D).
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1. MID-CHANNEL GRAVEL BAR IN THE PEACE RIVER AT KM 107, APPROXIMATELY 2 KM
DOWNSTREAM OF THE MOBERLY RIVER CONFLUENCE, VIEW LOOKING DOWNSTREAM.
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Figure 11.8.8
Photo of mid-channel gravel bar —
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Figure 11.8.9
Map of simulated turbidity — reservoir surface,
freshet peak 2007
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1. SIMULATED SUSPENDED SEDIMENT AT POST-HALFWAY AND LOWER BASIN STATIONS (MG/L) FOR THE
DECADE 2000-2009.
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Figure 11.8.10
Annual sediment concentration duration —
reservoir surface
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Figure 11.8.11
Seasonal sediment concentration duration —
reservoir surface
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Figure 11.8.12

Map of simulated deposition in Site C reservoir
Construction of the Site C Clean Energy Project is subject to required regulatory approvals including environmental certification after 50-year model — average loads







NOTES:
1. CONTOUR LINES AND LABELS ARE FINAL DEPTHS.
2. COLOUR SCALE HAS CHANGED FROM PREVIOUS DEPOSITION FIGURES.
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Figure 11.8.13
Map of simulated deposition in Halfway River
embayment after 50-year model —average loads
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Figure 10.1 Conceptual representation of the
environmental assessment







Step 1 - Identification of Candidate VCs

raised by the public, Aboriginal groups, and agencies.

Identify candidate VCs on the basis of interests and concermns

¥

Generate a list of candidate VCs
to be taken through the remaining
steps in the decision tree.

Y

Step 2 — Project Interaction Identification
Is there expected to be an interaction® between the
Project and the candidate VC?
*Use linkage diagrams and interactions matrix.

|
Yes

¥
An interaction is
expected.

—No

Mo interaction predicted;

theraefore, it is not a VC

for the purpose of the
effects assessmeant.

Step 3 — Selection of VCs
Can the candidate VC be effectively assessed under a
separate, related, and more appropriate candidate WVC7?

l—‘f‘es N

r

Technical Data Report
The candidate VT is part of a larger effects pathway and therefore is
not considered a VC for the purpose of the effects assessment. Asit
satisfies the first two steps above, it is part of project studies and
results will be presented in the EIS as a Technical Data Report that
will inform the effects assessment of ancther valued component.

\_////—\

Valued Component
The candidate VC satisfies the above
3 steps,; therefore, it is identified as a

VC for the effects assessment.
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Figure 10.2 Decision process for the selection
of valued components
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NOTES:

1. FORMATIONS EXPOSED IN THE RESERVOIR SHORELINE TECHNICAL
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Figure 11.2.3 Cretaceous sedimentary rocks
of the foothills and plains of Peace River in

B.C.
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NOTE:

1. DOWNCUTTING OF THE UPPER PALEOVALLEY AND
DEPOSITION OF THE UPPER PALEOVALLEY FLUVIAL
DEPOSITS (EARLY-MIDDLE PLEISTOCENE?)

2.

INFILLING OF THE UPPER PALEOVALLEY WITH
GLACIOLACUSTRINE DEPOSITS OF THE PRE-MIDDLE WISCONSINAN
LAURENTIDE ADVANCE (THE PENULTIMATE GLACIATION)

DOWNCUTTING OF A BASIN AND DEPOSITION OF CORDILLERAN TILL DURING A
CORDILLERAN ADVANCE AND RETREAT (EARLY WISCONSINAN? ALTERNATIVELY,
THE DEPRESSION MAY REFLECT AN OLDER TERTIARY PALEOVALLEY)

1. VERTICALLY EXAGGERATED APPROXIMATELY 10x.
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4. INFILLING OF THE CORDILLERAN BASIN WITH GLACIOLACUSTRINE
(AND LOCAL GLACIOFLUVIAL AND DIAMICTON) DEPOSITS DURING
CORDILLERAN RETREAT (EARLY WISCONSINAN?)

ACTUAL DEPTH OF
INFILLING UNKNOWN

5. DOWNCUTTING OF THE LOWER PALEOVALLEY AND DEPOSITION
OF THE LOWER PALEOVALLEY FLUVIAL DEPOSITS

6. INFILLING OF THE LOWER PALEOVALLEY WITH GLACIAL LAKE
MATHEWS DEPOSITS OF THE LATE WISCONSINAN LAURENTIDE
ADVANCE (THE LAST GLACIATION)
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+80

SSH/SH 14 SILTY SHALE/SHALE
+60
SH 13 SHALE
Dark grey to black, soft shale with a trace of thin silty laminae.
Pyritic Blue Lamination (PBL):
Thin pyritic blue—grey horizon, up to 2—3 mm thick. Contains pyritic crystals or +40
disseminated pyrite.
PBL #1
Fish Scale Marker: S
A 1 cm calcareous light grey—brown fossilferous horizon fish scale imprints easily Fish Scale
distinguished. Readily identified as a very high gamma reading when geophysically logged. Marker SILTY SHALE
PBL #3 SSH 12 Dark grey to black, soft to medium hard silty shale. Numerous
— silty/sandy laminae up to 1 mm thick. Fish scales are common.
Siltstone Marker: SST Marker
A 0.8 cm thick siltstone lamimae located immediately below PBL #3. Readily identified by
geophysics.
Centre of Unit 11: Cent ¢
umg 11 is a distinctive 2.0 m thick interbedded grey siltstone—light grey sandstone U?Int rwewo SILTSTONE/SANDSTONE
horizon. - SST/SS 11 Grey siltstone interbedded with light grey sandstone. Often bioturbated.
+20 SILTY SHALE
SSH 10 Dark grey to black soft to medium hard silty shale with numerous
sandy/silty laminae up to 1 mm thick. Local pyrite replacement.
PBL #4 [
SH 9 SHALE
Dark grey to black soft shale. Local trace of silty laminae on the
left bank.
Pebble Conglomerate:
Marker of rounded—subrounded black chert pebbles, up to 5 mm diameter in a slightly Pebble Cong. ——BP8 SS/SST
calcareous sandstone matrix. Pebbles usually 1-2 mm diameter, thickness of marker I
ranges from 5 mm to a horizon with a few pebbles. Usually associated with 2 mm thick (Left Bank)
white clay seam (BP8). Clay layer usually along pebble layer or occasionally up to 1.0 m e
above.
Marl: Viarl o SSH 8 SILTY SHALE
Most distinctive marker on site. Base of marl overlies light coloured clay seam up to 2 [ ——BP12 Dark grey to black, soft to medium hard silty shale with common
. . A A thin silty laminae. Grades to shale in some zones.
mm think (BP12). Above clay is 3 cm cream lamina overlain by dark blue—grey bed up NOTE: SST/SS band +oat t £ it of the left bank |
to 5 mm thick. Upper part of marker is a 3.5 cm soft, grey, homogeneous lamina that . and present at top of unit o el ankonly.
grades upward into the overlying dark grey shale. Apart from colour variation, marl
texture remains constant. A soft granular homogenous material (soft grains also).
Permeability greater than surrounding bedrock, band thickness in marl vary as well as its
overall thickness. On right bank, marl averages 10 cm thick and on left bank it DPM No. 1
decreases to 2—5 cm thick. Marl is not present in some areas of reservoir.
Blue Marker
Blue Marker:
1 cm thick blue marker, consists of finer grained material than the surrounding rock and
weathers slightly more readily on exposure. Possibly associated with disseminated pyrite. DPM No. 2 —BP18
SILTSTONE
SST 7 Grey hard siltstone with numerous sandy laminae to 4 cm in
thickness. Common bioturbation. Numerous calcite laminae.
Discrete Pyrite Marker (DPM): DPM No. 3
Very thin horizon of either disseminated pyrite or pyrite nodules and stringers. Usually
less than 1 cm thick. -20
“The Twins”
“The Twins” Concretion Layer: ——BP25
Two buff—brown sandy concretion layers up to 7 cm thick spaced 5-10 cm.
Siltstone Concretion Layer:
- . . I . SILTY SHALE
22255222 layer, up to 5 cm thick, buff coloured siltstone, readily identified by EGSJSPO”C‘ ssH 6 Dark grey to black, soft to medium hard silty shale. Numerous
! _ silty/sandy laminae.
Sandstone Trace Pebbles:
Light grey sandstone bed about 60 cm thick occasionally containing rounded chert
pebbles. ——BP28
Pyrite Zone (PZ#2):
Pyrite throughout horizon, visibly high concentration of pyrite nodules and stringers, up to SS tr. Pebbles SL\;LSTF%TS/SéoNrDSETzthtOHe Numerous laminae and lenses of light
1" cm diameter and 3-4 cm long parallel to bedding. _40 ss1/ss 5 grey hard bioturbated sandstone. Local calcite laminae and some
pyrite replacement.
Lower Pebble Conglomerate:
Up to 4 cm thick, usually consists of subangular—rounded pebbles, up to 7 mm Pyritic Marker —_—— POORLY BONDED SHALE
diameter. In a light—grey—grey sandy matrix, marker is not continuous and is often not “(PZ #2) PBSH 4 Black soft very rilled shale. Common calcite laminae. Core desiccates
visible in core. Its location is often determined with respect to adjacent markers. readily on exposure
SILTY SHALE
“Twins Too" SSH 3 Dark grey to black soft to medium hard with numerous silty laminae.
Two buff—brown sandy concretion layers up to 8 cm thick spaced 5-10 cm. Local bioturbated sandstone lenses.
Lower Pebble — —BP31 SH 2 SHALE
Sandstone Marker: Cong. Dark grey to black, medium soft shale, local trace of silty laminae.
1.5 m thick layer consists of siltstone and/or sandstone. ns Too”
SS Marker
— SSH 1 SILTY SHALE
Dark grey to black, soft to medium hard with local silty to sandy
lenses or laminae.
—-60
—BP33
Cap Rock
Cap Rock:
A distinctive 0.6—1.3 m thick interbedded grey siltstone—light grey sandstone horizon.
Silty Shale —80
SSH/SST Marker: Siltstone Marker
A 2.5 mm thick horizon identified as silty shale/siltstone in the silty shale Unit 1.
—100
MARKER BED DESCRIPTION MARKER BED OFFSET FROM MARL| BEDDING PLANE ROCK UNIT DESCRIPTION
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Step 1

Static Tests
Acid-base Accounting

Acid Generating
Component

Acid Neutralizing
Component

* One-time test
= Classification as:

« Potentially Acid Generating
(PAG),

= Uncertain

+ Not-Potentially Acid
Generating (not-PAG)

> Step 2

Leachate
Extraction Tests

Shake Flask

Extraction

Net Acid
Generation

» Readily soluble
anions and cations

under the pH conditions

of the test
» Short-term — no
production rates

h 4

Step 3

Laboratory
Kinetic Tests

Humidity Cell

+ Primary acid generating

and acid neutralizing rates

+ Sulphide oxidation

secondary reaction

production rates

+ Estimate of lag-time to the

on-set of ARD

+ Scaling to site-specific
field conditions required:

+ temperature

+ infiltration

+ grain size

+ reactive fraction
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> Step 4

Field
Kinetic Tests

Field Leach
Barrel

Field Leach
Pad

» Overall acid generating and
acid neutralization rates

+ Sulphide oxidation
secondary reaction
production rates

+ Solubility limits of secondary
minerals may be reached

» Most representative of site-
specific field conditions

+ Scaling to full scale may be
required
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Figure 11.2.12

Sequence of tests for acid rock

drainage and metal leachate
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Figure 11.4.2 Williston Reservoir inflow
partition
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Figure 11.4.3
Sub-basins within the
Project watershed
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Figure 11.4.4 Water Survey of Canada station
locations and river chainage
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Figure 11.4.5 Pre- and post-regulation
monthly Peace River hydrographs
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Figure 11.4.6 Monthly Peace River
hydrographs (1992-2010)
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Figure 11.4.7 Daily Peace River hydrographs
Construction of the Site C Clean Energy Project is subject to required regulatory approvals including environmental certification (Hudson's Hope, 1973-2010)
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1. OPERATIONAL SPILLS OCCURED FROM THE WILLISTON RESERVOIR IN 1983, 1996, AND 2002.

2. GREY TRACES ARE SHOWN FOR ALL YEARS FROM 1973 TO 2010 (WHERE DATA ARE AVAILABLE) WITH THE
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Figure 11.4.8 Daily Peace River hydrographs
(Taylor, 1973-2010)
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Figure 11.4.9 Daily Peace River hydrographs
(Town of Peace River, 1973-2010)
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NOTES:

1. OPERATIONAL SPILLS OCCURED FROM THE WILLISTON RESERVOIR IN 1983, 1996, AND 2002.

2. GREY TRACES ARE SHOWN FOR ALL YEARS FROM 1973 TO 2010 (WHERE DATA ARE AVAILABLE) WITH THE
EXCEPTION OF THE YEARS REPRESENTED BY COLOURED TRACES AS IDENTIFIED IN THE LEGEND.
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Figure 11.4.10 Daily Peace River hydrographs
(Peace Point, 1973-2010)







Velocity Existing Conditions - Depth averaged velocities for flow = 2,100 m3/s
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Construction of the Site C Clean Energy Project is subject to required regulatory approvals including environmental Figure 11.4.11 Depth averag ed velocities near the
certfication Site C dam site, flow = 2,100 m3/s






